We tested the effects of predictability on involuntary attention switching to task-irrelevant sound changes (distraction). Behavioral and neurophysiological evidence are provided, showing that the predictability of task-irrelevantsound changes eliminates effects of distraction even though the automatic auditory change detection system remains responsive. Two indices of distraction, slower task performance and cortical brain responses associatedwith attention switching, were seen only in the unpredictable condition, in which the irrelevant acoustic changes were unexpected. Attention was not involuntarily drawn away from the primary task when the subjects had foreknowledge of when the irrelevant changes would occur. These results demonstrate attentional control over orienting to sound changes and suggest that involuntary attention switching occurs mainly when an irrelevant stimulus change is unexpected. The present data allowed observation of the temporal dynamics of attention switching in the human brain.
The ability to focus on a single task and to filter out irrelevant environmental events is a fundamental capability of the human attentional system. When a task-irrelevant change in ongoing stimuli occurs, it elicits an involuntary shift of attention. This attentional capture may be a way of alerting an organism to a potentially significant event so that further evaluation of its relevance can be made. In the visual modality, the effects of attentional capture have been studied extensively, using visual search type paradigms. When a target in a search display contains an item that is unique in some feature (e.g., a red square among blue squares), this salient feature singleton seems to pop out of the display, making search efficient. If, however, the unique feature singleton that pops out in the display is irrelevant to the search task (i.e., nontarget), the salient feature distracts the subject from the primary task. The popout phenomenon of the single feature is thought to be a function of preattentive processing (Treisman, & Gelade, 1980) , suggesting that this type of distraction is stimulus driven (Theeuwes, 1992 (Theeuwes, , 1994 Yantis, 1993; Yantis & Jonides, 1984) . Under most circumstances, effects of attentional capture on task performance are induced by the presence of irrelevant but salient stimulus features in the display. Feature singletons can capture attention even when they occur on an irrelevant stimulus dimension (Theeuwes & Berger, 1998) . Moreover, the salient external events still produce involuntary orienting to them and affect performance despite instructions given in advance to ignore the irrelevant dimension (Folk & Remington, 1996; Remington, Johnston, & Yantis, 1992) or location (Müller & Rabbitt, 1989) . This would suggest that attentionalcapture is completely stimulus driven and cannot be controlled by top-down processes (Theeuwes, 1991 (Theeuwes, , 1992 (Theeuwes, , 1994 Yantis & Jonides, 1984) .
There is considerable debate, however, about whether or not attentional capture, in visual search and cuing paradigms, can be modified by top-down control (Folk, Remington, & Johnston, 1992; Remington, Folk, & McLean, 2001; Yantis, 1993; Yantis & Egeth, 1999; Yantis & Jonides, 1990 ). Folk and colleagues suggest that a top-down attentional set always exerts some influence on stimulus-driven processes. They suggest that the subject's attentional set biases performance, so that only feature changes that are part of the target features can exert attentional capture (Driver & Baylis, 1991; Folk et al., 1992; Kramer & Jacobson, 1991; Remington et al., 2001; Theeuwes & Berger, 1998; cf. Jonides & Yantis, 1988 ).
Yantis and colleagues demonstrated that attentional capture by abrupt visual onsets in cuing paradigms are subject to top-down control under certain circumstances (Yantis & Jonides, 1990) , that they do not capture attention in a strictly automatic fashion, such as under conditions of highly focused attention (Yantis & Egeth, 1999) , and that, contrary to Folk, they can capture attention even when a specific prior state for them is not established (Jonides & Yantis, 1988) .
The effects of attentional capture (or distraction) for the auditory modality have not been as well defined as those for the visual modality. Effects of attention capturing on task performance by irrelevant sound changes have been shown (for a review, see Escera, Alho, Schröger, & Winkler, 2000) to be similar to those in the visual modality. This has been demonstrated behaviorally, by the prolongation of response times (RTs) to target tones that also contain sound changes on an irrelevant dimension and by the presence of an involuntary orienting response evoked by irrelevant sound changes, when the primary task was either visual (e.g., Alho, Escera, Diaz, Yago, & Serra, 1997) or auditory (e.g., Schröger & Wolff, 1998b) . However, top-down effects on attentional capture, such as the ability to filter out irrelevant sound changes occurring in an irrelevant sound dimension, have not been explored.
Previous studies have examined the effects of attention switching only to infrequent irrelevant sound changes that occurred randomly within a sound sequence (i.e., they could not be predicted on any given trial). It is not known, therefore, whether the observed effects of attention switching invoked by the feature change occurs automatically for every irrelevant sound change, whether or not the stimulus dimension is relevant or irrelevant (i.e., is an involuntaryresponse to environmental change), or whether, in the auditory modality, attention switching occurs only for randomly occurring irrelevant changes (i.e., because they are unexpected).
In the present study, we hypothesized that attention switching occurs involuntarily because the event is unexpected and, therefore, further evaluation of the acoustic environment is required. If every irrelevant change were predictable, further evaluation would not be necessary. Therefore, by simultaneously measuring behavioral and electrophysiologicalindices of distraction,we tested whether top-down processes can control the involuntary orienting of attention to irrelevant sound changes and, in so doing, eliminate cost of performance of the main task.
Behaviorally, orienting to irrelevant events has been observed as a slowing down of performance in a primary task (e.g., as an increase of the RT to targets by about 40 msec). The cost in performance on the primary task, attributable to the momentary shift of attention away from the primary task (Theeuwes, 1992) or to the cost of filtering out the irrelevant sensory information (Folk & Remington, 1998) , has been called a distraction effect (e.g., Schröger & Wolff, 1998b; Theeuwes, 1992) .
Event-related brain potentials (ERPs) have been used extensively to index the cognitive processes initiated by sound change. ERPs provide high temporal resolution, in the order of milliseconds, allowing us to examine the progression of neural responses to an auditory stimulus. When the stimulus-driven detection of a sound change initiates an attention switch to an acoustic event and a subsequent reorienting to the main task, a series of cognitive processes can be observed in the succession of the associated brain components: mismatch negativity (MMN), P3a, and reorienting negativity (RON), respectively. The association of the processes with the brain components is described below.
MMN
Stimulus-driven sound change detection is reflected by the MMN component. The change detection process underlying MMN generation uses the sensory representation of the acoustic regularities extracted from the sound sequence. Sounds that do not match with the neural trace of these regularities elicit MMN (occurring about 150 msec from stimulus onset), whether or not attention is focused on the sounds (for reviews, see Näätänen & Winkler, 1999; Picton, Alain, Otten, Ritter, & Achim, 2000) . Infrequent sound changes occurring in any stimulus dimension, either task-relevant or task-irrelevant,elicit MMN. The MMN response, with the main generators in the auditory cortex (Csépe, Karmos, & Molnar, 1987; Giard, Perrin, Pernier, & Bouchet,1990; Halgren et al., 1995; Javitt,Steinschneider, Schroeder, & Arezzo, 1996; Kropotov et al., 1995; Sams & Hari, 1991; Scherg, Vajsar, & Picton, 1989) , may be followed by frontal activation (Opitz, Rinne, Mecklinger, von Cramon, & Schröger, 2002; Rinne, Alho, Ilmoniemi, Virtanen, & Näätänen, 2000) , possibly providing a link to the generators of the subsequent sequence of brain responses associated with auditory distraction (P3a and RON).
P300
Involuntary attention switching to sounds elicits the P3a component (or novelty P3 ), which follows the MMN in time, occurring around 270 msec from stimulus onset (see Friedman, Cycowicz, & Gaeta, 2001 , for a review). P3a is elicited by infrequent or novel sounds presented within a sequence of frequently occurring sounds (e.g., the auditory 90%-10% auditory oddball paradigm) or by a sound occurring after a long silence. As with MMN, P3a can be elicited by deviations in a sound sequence even when attention is not focused on the sounds. However, an important distinction is that the P3a component is thought to reflect the action of attention switching, whereas the MMN is thought to reflect the detection of the deviance (for reviews, see Escera et al., 2000; Friedman et al., 2001; Knight & Scabini, 1998; Woods, 1990) . The P3b component (or target P3; Sutton, Braren, Zubin, & John, 1965) is also elicited by infrequent stimuli; however, unlike P3a, the stimulus must be task relevant for P3b to be evoked. P3b is generally associated with context updating (Donchin & Coles, 1988) and usually has a more posterior scalp distribution than does P3a. The amplitude of P3b can reflect the amount of information extracted from the rare stimulus event. The more information extracted, the larger the P3. Some distinguish the P3 elicited by novels (P3a) from the P3 elicited by targets (P3b; Courchesne, Hillyard, & Galambos, 1975 ; N. K. Squires, K. C. Squires, & Hillyard, 1975) , whereas others consider them aspects of the same P300 component (Spencer, Dien, & Donchin, 1999) .
RON
Turning attention back to the primary task after it has been oriented away is indexed by a later negative deflection (occurring around 500 msec from stimulus onset) termed RON (Ahveninen et al., 2000; Berti & Schröger, 2001; Escera, Yago, & Alho, 2001; Schröger, Giard, & Wolff, 2000; Schröger & Wolff, 1998a) . RON is elicited only by task-irrelevant sound changes, following P3a in time. It is thought to reflect reorienting back to taskrelevant information. The generators of P3a and RON are partly located in prefrontal areas of the cortex , which is consistent with the putative function of these components in the control of attention (e.g., Knight, 1991) . The antero-dorsal prefrontal cortex, for example, has been implicated in the shifting of attention between different perceptual dimensions of visual objects (color and shape; Nagahama et al., 2001) .
We presented pairs of visual and auditory stimuli (see Figure 1 ) in two conditions (predictable and unpredictable) in order to test the hypothesis that predictable sound changes can avert attention switching. In both conditions, the subjects' task was to determine the length of the tone on each trial, by pressing a response key to the longer duration tones. Occasionally, the pitch of a tone, which was irrelevant for the task (and the subjects were instructed to ignore the pitch changes), was different from the rest of the tones. In the predictable condition, the visual stimuli indicated the pitch of the tones. In the unpredictable condition, the visual stimuli were randomly paired with the auditory stimuli and were not associated with the pitch of the tones. Only in the predictable condition were the subjects informed by the visual stimulus about the pitch of the tone prior to its onset and so were able to use this information to ignore the upcoming irrelevant change and, thus, focus only on the duration of the tone. The visual stimuli did not predict the duration of the tone in either condition. If the distraction effect can be reduced or eliminated by foreknowledge of the occurrence of an irrelevant acoustic change, only in the unpredictable condition should we see signs of distraction:increased RTs to deviantpitched tones, as well as the brain responses associated with attention switching (P3a) and reorienting back to the main task (RON).
METHOD Subjects
Nine right-and 2 left-handed healthy adults (8 females and 3 males, ranging in age from 20.4 to 44.2 years; mean age, 30.8 years, SD 5 8.1) were paid for their participation. The data from 2 subjects were excluded from the analysis due to behavioral performance that was below 50% correct responses in one or both of the experimental conditions. The study was conducted at the Albert Einstein College of Medicine.
Stimuli and Procedure
The subjects were seated in a comfortable chair 1.3 m from a video monitor in a sound-attenuated recording cabin. Fifty percent of the tones were 100 msec in duration, and 50% were 200 msec in duration. The subjects were instructed to fixate at a white cross in the center of the screen and to press a response key to the longer tones. Of the tones, 87.5% were 440 Hz (standards), and 12.5% were 494 Hz (deviants), randomized across all of the tones. Visual stimuli were colored squares (100-msec duration) and were matched for luminance. Red squares appearing 3 cm below the fixation cross were presented on 87.5% of the trials, and green squares appearing 3 cm above the fixation cross on were presented 12.5% of the trials. Visual and auditory stimuli were presented in pairs, with 350 msec between the onsets of the visual and the auditory stimuli. The interpair interval between the visual and auditory stimulus pairs was 750 msec (offset to onset). The order of the visual stimuli was randomized in both conditions. In the unpredictable condition, the visual stimulus only provided information that a tone would follow and was not associated with the pitch of the tone. The subjects were so informed and were instructed to ignore the pitch in performing the duration discrimination task. In the predictable condition, red squares were paired with the low-pitched tones, and green squares were paired with the high-pitched tones. Thus, the visual stimulus provided two cues: It informed the subject that a tone would follow, and it informed the subject about the pitch of the tone. Even though information about the pitch of the tone in itself was irrelevant to the task, the subjects were instructed to use this information so as to better ignore the pitch of the tones to maximize their performance in the duration discrimination task.
Two thousand four hundred visual-auditory stimulus pairs were presented (1,200 pairs per condition), in separately randomized runs of 400 pairs each (three runs per condition). For each condition, there were 600 trials (i.e., long tones); 75 of these trials also had a deviant pitch. The testing session lasted about 2 h, which consisted of 1 h of recording time and one long (,15 min) and two short (,5 min) breaks, plus the application and removal of electrodes.
EEG Recording and Data Analysis
Electroencephalographic (EEG) recordings were measured from the following scalp locations: F3, F4, C3, C4, P3, P4, O1, O2 (according to the 10-20 system), and the left and right mastoids (LM and RM, respectively). Horizontal eye movements were measured by recording the electrooculogram (EOG) between F7 and F8. Vertical EOG and eye movements were monitored between FP1 and an external electrode placed below the left eye. The common reference electrode was attached to the tip of the nose. The EEG was digitized at a 250-Hz rate (0.05-100 Hz) and then filtered off line (1-30 Hz). The epochs used for averaging were 1,300 msec long, starting 100 msec before the onset of the visual stimulus and ending 1,200 msec after. Thus, the epoch included the ERP response to the visual-auditory stimulus pair without overlap between pairs (see Figure 1 ). Epochs exceeding 6100 mV at any recording channel were rejected from subsequent processing, to remove trials that might be contaminated by an artifact of noncortical origin. Epochs were rejected from subsequent processing if the peak-to-peak signal exceeded 6100 mV at any electrode.
For each subject, the remaining epochs (there was a 10% rejection rate on the basis of the above criterion) were averaged separately by auditory stimulus type (standard pitch vs. deviant pitch). The ERP components (MMN, P3a, and RON) elicited by infrequent pitch changes were estimated separately for each condition by subtracting the ERP response to the visual-auditory stimulus pairs that included the standard-pitched tone from the ERP response to the pairs that included the deviant-pitched tone. In the predictable condition, the standard-and the deviant-pitched tones were matched with the frequent and the infrequent visual cues (respectively) so that the differences between the ERP responses evoked by the frequent versus the infrequent visual stimuli could also be displayed. However, in the unpredictable condition, the visual responses to the frequent and the infrequent stimuli could not be seen, because the auditory stimulus type was not matched with the visual stimulus type. Therefore, to display the visually evoked responses associated with the visual stimulus types for the unpredictable condition, the ERPs of this condition were separately averaged according to the stimulus type of the visual stimuli.
The mean amplitude in the 100-msec prestimulus period was subtracted from each point of the averaged ERP responses. This prestimulus period served as the reference (biological zero), relative to which the stimulus-elicited electrical responses were measured.
To measure the mean amplitude of the ERP components, a 50-msec window was used to obtain good signal-to-noise ratio, centered on the grand average of the deviant-minus-standard peak and determined for each component separately. The ERP responses in the unpredictable condition, in which all four ERP components were present (i.e., MMN, P3a, RON, and the visual P3b), were used to obtain the peak measurements. In this way, the mean amplitudes were measured using the following intervals for both (predictable and unpredictable) conditions. MMN was measured using the mean frontal amplitude in the 469-to 519-msec interval, relative to the onset of the visual stimulus (130 msec from tone onset); P3a was measured using the mean frontal amplitude in the 631-to 681-msec interval (297 msec from tone onset); RON was measured using the mean frontal amplitude in the 758-to 808-msec interval (435 msec from tone onset); and the visual-evoked P3b was measured using the mean parietal amplitude in the 332-to 382-msec interval (relative to the onset of the visual stimulus).
Behavioral responses were considered correct if a response was recorded between 200 and 1,100 msec from the onset of the target tone. Repeated measures analyses of variance (ANOVAs) and onesample t tests were used for statistical testing. Greenhouse-Geisser corrections were reported when applicable. Alpha was set at .05.
RESULTS

Behavioral Results
The subjects responded correctly to the longer duration tones on 84% (SE 5 7.5%) of the deviant-pitched and 90% (SE 5 4.7%) of the standard-pitched trials in the unpredictable condition and on 95% (SE 5 1.9%) of the deviant-pitched and 95% (SE 5 2.4%) of the standardpitched trials in the predictable condition.
The difference in RTs to the standard-pitched tones in the predictable versus unpredictable conditions was not significant [448 vs. 474 msec; t(8) 5 1.0, p 5 .33 ]. This may be expected, because in both conditions, the visual stimuli informed the subjects that a tone was about to occur. In contrast, there was a significant difference in the RTs to deviant-pitched tones in the predictable versus unpredictable conditions.A distraction effect was observed in the unpredictable condition, in which no information about irrelevant pitch changes was provided by the visual stimuli. The subjects' RTs were significantly longer to the irrelevant deviant-pitched than to the standard-pitched tones (532 vs. 474 msec) in the unpredictable condition, whereas there was no significant difference in RTs between the irrelevant deviant-and standard-pitched tones in the predictable condition (461 vs. 448 msec). This was revealed by a significant interaction between stimulus type and condition [F(1,8) 5 15.15, p , .0046] . Furthermore, the mean RT difference between the deviant and the standards was significantlysmaller for the predictable than for the unpredictable condition [13 vs. 58 msec; t (8) 5 3.9, p , .001; see Figure 2 ).
ERP Results
The ERP responses elicited by the visual-auditory stimulus pairs were averaged according to the irrelevant pitch dimension of the sounds (standard and deviant pitches; Figure 3 , top panel). Difference waveforms were obtained by subtracting the ERPs elicited by the standard-pitched tones from the ERPs elicited by the infrequent deviantpitched tones. These difference waveforms illustrate the ERP componentselicited in the unpredictableand the predictable conditions (Figure 3, bottom panel) . MMNs, peaking at 130 msec from tone onset, were present in both conditions [t (8) 5 7.5, p , .001, and t (8) 5 5.0, p 5 0.001, respectively] and did not differ in amplitude between the two conditions [t (8) 5 1.3, p , .23]. A prominent P3a, peaking 297 msec from tone onset, followed by RON, peaking 435 msec from tone onset, can be observed for the unpredictable condition, but not for the predictable condition (see Figure 3) . One-sample t tests show that the ERP components P3a and RON were present in the unpredictable condition [ P3a, t(8) Figure 3 (bottom panel) demonstrate the temporal sequence of cognitive brain processes elicited by unexpected irrelevant sound events.
In both conditions, the deviant visual stimuli occurred unpredictably, eliciting a positive waveform peaking at 357 msec from the onset of the visual stimulus [unpredictable, t (8) 5 4.7, p , .001; predictable, t (8) 5 6.4, p , .001]. Both the latency and the scalp topography of this positive waveform were consistent with that of the P3b component (larger at parietal scalp sites), which is not directly associated with attentional control (Donchin & Coles, 1988; Knight & Scabini, 1998) . Rare attended stimuli elicit the P3b component, as was the case for the present visual "deviants" (K. C. Squires, Donchin, Herning, & McCarthy, 1977) . The visual-evoked P3b appears in Figure 3 for the predictable condition only because the ERPs evoked by the stimulus pairs were averaged according to the pitch of the sounds. In the predictable condition, the visual-auditory pairs were matched by stimulus type: Deviant-pitched sounds were preceded by visual "deviants," and standard-pitchedsounds were preceded by visual "standards." In the unpredictablecondition,the visualauditory pairs were not matched by stimulus type: deviantpitched sounds were preceded by both visual standards and deviants, as were standard-pitched sounds. Figure 4 displays the visual P3b for both conditions.By separately averaging the ERPs according to the visual stimulus type for the unpredictablecondition,we show the visual P3b for the unpredictable condition.The amplitude of the P3b elicited by the visual deviants in the predictable condition is larger than the P3b elicited by the visual deviants in the unpredictable condition. Figure 4 also shows that the visual responses did not overlap with the auditory responses, since there was no difference in the exogenous auditory response following the visual deviants.
DISCUSSION
We provide behavioral and electrophysiological evidence that predictability of irrelevant sound changes eliminates the distraction effect. When irrelevant pitch changes occurred unpredictably, all expected signs of the distraction effect were observed: prolonged RT to targets on deviant-pitched,as compared with standard-pitched, trials and elicitationof the ERP componentsP3a and RON. These results, for the unpredictable condition,are consistent with previous studies in which auditory distraction effects have been investigated(e.g., Schröger & Wolff, 1998a , 1998b .
In contrast, when the subjects could predict the occurrence of the irrelevant pitch changes (using visual cues), no sign of distraction could be observed. The subjects' use of the visual cue maximized performance on the primary task in the predictable condition, avoiding the adverse effects of the irrelevant sound change on detecting the targets. Moreover, the ERP correlates of distraction were not elicited. These results demonstrate that voluntary processes influence the effects of sound changes on orienting of attention.
These results for auditory processing are most compatible with Yantis and Jonides (1990) , who showed (Experiment 3) that only when attention was highly focused in advance of the target (i.e., visual cues had predictive validities occurring at a fixed temporal interval) were the abrupt onsets resistant to attentional capture. That is, only when the distractors occurred with 100% predictivevalidity to a cued location (as in the predictable condition of the present experiment, in which the auditory distractors were preceded by 100% valid cues) could involuntaryattention switching be abated. When cues were not predictive, abrupt onsets captured attention (as was shown for the unpredictablecondition in the present experiment). Although pitch changes do not in and of themselves capture attention (MMN can be elicited without P3a), when attention is focused on the sounds to perform a task with them, it is possible that changes in an irrelevant dimension (e.g., pitch changes) act as abrupt onsets in the current auditory scene. The results of the present study are consistent with top-down control over stimulus-driven switching of attention.
MMNs of similar amplitude and latency were elicited by the infrequent pitch changes in both the predictable and the unpredictable conditions, showing that the small pitch changes were detected even though they were irrelevant for the task. Furthermore, it reveals that the detection process reflected by MMN was unaffected by the subjects' conscious expectations. This result is consistent with those obtained in studies that show that higher level cognitive processes related to expectancy or conscious predictionof auditory events do not play a role in the MMNgenerating process (Rinne, Antila, & Winkler, 2001; Ritter, Sussman, Deacon, Cowan, & Vaughan, 1999) . In the present study, within the process of involuntary orienting to irrelevant sounds, the stage reflecting the stimulus- driven detection of the deviant event was not affected by predictability, but the stage of attention switching was.
The amplitude of the P3b component elicited by the infrequent visual stimuli in the predictable condition was larger than the amplitude of the P3b elicited by the infrequent visual stimuli in the unpredictable condition. This amplitude difference resulted because of a difference in the processing of the visual cues themselves. In the unpredictable condition, the rare visual stimuli made available less information than they did in the predictable condition. In the predictable condition, the rare visual stimuli provided two pieces of information: They indicated that a tone was about to occur, and they denoted the pitch of the tone. In the unpredictable condition, the rare visual stimuli informed the subjects only that a tone was forthcoming. Therefore, the relevance of the rare visual stimulus events for accurately performing the task was larger in the predictable condition. P3 amplitude is positively affected by the subjective stimulus relevance (or utility) of rare events (Coles, Smid, Scheffers, & Otten, 1995; Duncan- Johnson & Donchin, 1977; Gratton et al., 1990; Johnson & Donchin, 1978) . This difference at the level of visual processing, reflected in the amplitude of the P3b, did not overlap with auditory processing, since no difference in the exogenous auditory response (N1 component) could be observed between these two conditions.
The results demonstrate how a complex series of processes can be delineated by ERPs. The ERP responses observed in the present study reflect a series of cognitive events triggered by the occurrence of a task-irrelevant sound change, each associated with a different step in the distraction effect. The automatic change detection system remained responsive (i.e., MMN was elicited) whether or not the change was expected. However, not every sound change (detected by the automatic system) causes a switch of attention: MMN can be elicited by unattended and unpredictable sound changes without an ensuing P3a (Lyytinen, Blomberg, . This suggests that P3a and RON are not automatic consequences of any unpredictable stimulus event but are probably evoked when the change signal exceeds some variable threshold (Schröger, 1997) that depends both on the amount of change (e.g., novel stimuli cause a larger change signal; and on whether the irrelevant changes occur in an attended or an unattended modality (see Escera et al., 2000) . It is possible that the top-down control over task-irrelevant change detection, which was demonstrated in the present study, acts by temporarily raising the threshold of attention switching. Furthermore, P3a can occur without RON (e.g., when all of the auditory stimuli are irrelevant to the task; Escera, Alho, Winkler, & Näätä-nen, 1998) . RON follows P3a when the eliciting stimulus itself is relevant to the task, although the distracting dimension of the stimulus is irrelevant. It appears that these ERP components reflect separate processes, which do not automatically follow each other, and thus allow us to identify the time course of a series of cognitive events within the processing of task-irrelevant acoustic deviance.
Unexpected or sudden sound changes distract us. The present results show that determining the relevance of a sound prior to its occurrence can suppress the involuntary orienting of attention, which could conserve attentional resources for the task of relevance to the organism. The results provide evidence of top-down influence on behavioral and electrophysiological responses associated with orienting and reorienting of attention. 
